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[Title of the Invention] Lamp Holder and Backlight Unit 
[Abstract] 

[Problem] With the increase of the size of a liquid crystal display device, fluorescent 
tubes in a backlight unit need to be longer and thinner. In order to maintain the 
performance or the quality of the device while accommodating such need, an 
intermediate portion of each of the fluorescent tubes needs to be supported by at least 
one or two points. Thus, a lamp holder having a novel shape is needed. 
[Solution] 

A lamp holder that has a segmental gripping shape having an opening in part thereof, 
that is formed of a transparent member having flexibility, and that is formed by 
integral molding for one or a plurality of tubes is adopted. In this way, the 
fluorescent tubes are protected, the positional accuracy of the fluorescent-tube 
arrangement is assured, and the nonuniformity of luminance on an information display 
surface is prevented. Since transparent material is used, it is possible to prevent 
impact on the decrease of luminance or the nonuniformity of luminance on the 
information display surface due to the shade of the lamp holders. 

[Scope of the Claims] 

[Claim 1] A lamp holder for a fluorescent tube or the like disposed on a reflective plate 
in a backlight unit of a liquid crystal display device, wherein the lamp holder has a 
segmental gripping shape having an opening in part thereof and is formed of a 
transparent member having flexibility. 
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[Claim 2] The lamp holder according to claim 1, wherein the lamp holder comprises a 
plurality of lamp holding portions, and the portions are formed by integral molding. 
[Claim 3] The lamp holder according to claim 1 or 2, wherein a protrusion is formed 
on the lamp holding side so as to maintain a distance from a diffuser or a light guide 
plate disposed in front of the fluorescent tube. 

[Claim 4] A backlight unit comprising a plurality of fluorescent tubes, wherein the 
positions at which the lamp holders of claim 1, 2, or 3 are attached are such that the 
lamp holders are not aligned at which they are close to each other in a longitudinal 
direction of the fluorescent tubes. 

[Claim 5] A backlight unit comprising a plurality of fluorescent tubes, wherein the 
positions at which the lamp holders of claim 1, 2, or 3 are attached are such that the 
lamp holders are arranged in a zigzag pattern in a direction in which the fluorescent 
tubes are arranged 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The present invention relates to a backlight unit used in a 

liquid crystal display device. 

[0002] 

[Related Art] With the increase of the size of a non-luminous type display, such as a 
liquid crystal display, the increase of the length of a fluorescent tube used in the 
backlight thereof cannot be avoided. 

[0003] Further, since a fluorescent tube having a smaller internal diameter has a higher 
luminous efficiency, a longer and thinner fluorescent tube is desirable. However, the 
mechanical strength of such fluorescent tube itself is very poor (especially when it is 
bent). 

[0004] Particularly, in the case of a direct-type backlight, the positioning of the 
fluorescent tube is generally conducted by using a rubber holder that is used for 
insulation of the solder connection between a lead wire from a fluorescent-tube 
electrode and a power supply circuit harness. However, when some kind of stress is 
caused to the rubber holder and the fluorescent tube is thus bent, such bend will 
contribute heavily to the nonuniformity of luminance, resulting in destruction of the 
fluorescent tube in the worst case. 

[0005] In order to prevent such phenomenon, positioning mechanism members (lamp 
clips) are generally used at one or two points, for example, in a longitudinal direction 
of the fluorescent tube. 

[0006] While various suggestions have been made with regard to the structure of a 
fluorescent-tube holder portion of a backlight unit used in a LCD device or the like, 
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many of the suggestions are directed to a small-type LCD device. Since the tube 
length of the fluorescent-tube holder for such small-type LCD device is short, basically, 
such suggestions are mainly directed to a method by which only the vicinity of both 
ends of the fluorescent tube is held or to a method by which the entire fluorescent tube 
is held and openings are provided only in the direction of light emission. As a 
method for holding an intermediate portion of a fluorescent tube, suggestions 
concerning lighting apparatus can serve as reference. 

[0007] For example, JP Patent Publication (Kokai) No. 9-115326 A (1997) or JP Patent 
Publication (Kokai) No. 10-326516 A (1998) discloses a suggestion concerning this 
type of fluorescent-tube holder. 

[0008] JP Patent Publication (Kokai) No. 9-115326 A (1997) discloses a 
fluorescent-lamp holder having flexibility, wherein the lamp holder is attached while a 
segmental gripping ring member having an opening in part thereof grips a fluorescent 
lamp. By providing the peripheral surface of the gripping ring with a plurality of 
locking tools engaging locking holes provided in an attaching portion in such a manner 
that the locking tools are disposed at different positions on the circumference of the 
holding ring. In this way, by suitably selecting and using a plurality of the locking 
members engaging the locking holes provided in the attaching portion depending on 
the position to which the fluorescent light is to be attached, a user can select a 
direction in which the fluorescent light is taken out of the fluorescence-lamp holder. 
Thus, the fluorescent lamp can be removed from the fluorescent lamp holder without 
damage. 

[0009] JP Patent Publication (Kokai) No. 10-326516 A (1998) suggests a reflecting 
plate assembly for a fluorescent lamp, in which fixture and adjustment are easy with 
simple handling. The reflecting plate assembly for a fluorescent lamp comprises a 
reflecting plate for increasing illuminance and an attaching tool for attaching the 
reflecting plate to a tubular portion of the fluorescent lamp. The attaching tool 
includes a first boss having a head and a neck, a second boss less in height than the 
above boss, and a holder portion for engaging the tubular portion of the fluorescent 
lamp for fixture. The reflecting plate includes a first hole having an inserting portion 
for inserting the head of the first boss and a holding portion for holding the attaching 
tool in engagement with the neck, and a second hole for receiving the second boss 
when the first boss is inserted into the first hole and is moved to be engaged with the 
neck so as to fix the attaching tool to the reflecting plate. 
[0010] 

[Problems to be Solved by the Invention] As described above, in order to maintain the 
performance or the quality of the a LCD device, even when the fluorescent tube of the 



3 



backlight unit is made longer and thinner with the increase of the size of the LCD 
device, it is necessary to support an intermediate portion of the fluorescent tube at least 
at one or two points, and a lamp holder having a shape including that disclosed in JP 
Patent Publication (Kokai) No. 9-115326 A (1997) or JP Patent Publication (Kokai) No. 
10-326516 A (1998) is needed. 

[0011] When the fluorescent tube of the backlight unit is made longer and thinner, and 
also the number of fluorescent tubes is made greater, the positional variation of the 
fluorescent tubes may cause the nonuniformity of luminance on a display screen. In 
order to prevent the florescent tubes from moving in any direction, the lamp holder 
needs to be in contact with the fluorescent tubes in some way, and it is thus 
problematic in that slight nonuniformity of luminance is caused on such portion. In 
addition to the conventional viewpoint with respect to a lamp holder used mainly for 
preventing destruction of the fluorescent tubes, it is also necessary to consider the 
display quality due to the lamp holder itself or a method for arranging the lamp holder. 
[0012] 

[Means of Solving the Problems] 

In a first and a second aspect of the present invention, a lamp holder that has a 
segmental gripping shape having an opening in part thereof, that is formed of a 
transparent member having flexibility, and that is formed by integral molding for one 
or a plurality of tubes is adopted. In this way, the fluorescent tubes are protected, the 
positional accuracy of the arrangement of fluorescent tubes is assured, and the 
nonuniformity of luminance on an information display surface is prevented. Since 
transparent material is used, it is possible to prevent impact on the decrease of 
luminance or the nonuniformity of luminance on the information display surface due to 
the shade of the lamp holders. 

[0013] In a third aspect of the present invention, a protrusion is formed on a lamp 
holding side for maintaining a distance from a diffuser or a light guide plate disposed 
in front of the fluorescent tubes. In this way, the distance between the fluorescent 
tubes/reflective plate and the diffuser or the light guide plate can be assured, and as a 
result, the nonuniformity of luminance on the information display surface can be 
prevented. 

[0014] In a fourth and a fifth aspect of the present invention, based on a backlight unit 
having a plurality of fluorescent tubes, the mounting position of each of the lamp 
holders is arranged so that the lamp holders are not aligned at which they are close to 
each other in a longitudinal direction of the fluorescent tubes. Alternatively, the lamp 
holders are arranged in a zigzag pattern in a direction in which the fluorescent tubes 
are arranged. In this way, since impact on slight light paths due to the lamp holders is 
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not converged on a particular portion, the level of quality with respect to the 

nonuniformity of luminance can be improved further. 

[0015] 

[Embodiments of the Invention] As an embodiment of the present invention, a 
direct-type backlight unit of a liquid crystal display device will be described with 
reference to Figs. 1 to 9. 

[0016] A first embodiment will be described with reference to Figs. 1, 2, and 3. 
[0017] Fig. 1 shows front and side views of the periphery of a liquid crystal panel and 
a backlight unit. In Fig. 1, reference numeral 1 denotes fluorescent tubes; 2 denotes 
lamp holders; 3 denotes a reflective plate; 4 denotes fluorescent tube supporting parts; 
5 denotes a diffuser; and 6 denotes a liquid crystal panel. The reflective plate 3, the 
fluorescent tube supporting parts 4, lamp holder mounting holes, and substrate 
attaching bosses not shown are formed by integral molding. 

[0018] Further, each of the lamp holders 2 has a segmental shape having an opening in 
part thereof for gripping a fluorescent tube. The lamp holder 2 is made of transparent 
acrylic material having flexibility. 

[0019] Fig. 2 shows a relationship between the lamp holder and the reflective plate, 
and Fig. 3 shows a state in which the lamp holder is attached. 

[0020] In Fig. 3, reference numeral 7 denotes a substrate disposed on the back side of 
the reflective plate 3, circuit components for driving the unit being mounted on the 
substrate, and reference numeral 8 denotes a screw. 

[0021] A method for assembling the backlight is as follows: the bushing-shape portion 
of the lamp holder 2 is mounted and fixed in a predetermined mounting hole in the 
reflective plate 3, six fluorescent tubes 1 are fitted with the fluorescent tube supporting 
parts 4 and the lamp holders 2, a lead is extracted from the fluorescent-tube electrode 
lead extracting hole formed in a side surface of the reflective plate 3, and each of the 
fluorescent tubes 1 is mounted while making adjustment so that they are centrally 
positioned in the reflective plate 3. 

[0022] The diffuser 5 and the liquid crystal panel 6 are disposed and fixed at certain 
intervals in front of the backlight. The electrode lead of the fluorescent tube 1 is 
soldered to an output part of a backlight driving power supply mounted on the 
substrate 7. 

[0023] Referring to the figures, when the liquid crystal display device is activated, a 
control circuit mounted on the substrate 7 exerts control such that the fluorescent tubes 
1 are lit by a driving voltage from a liquid crystal driving power supply circuit, direct 
light due to light emission and light reflected by the reflective plate 3 reach to the 
diffuser 5, and the light is diffused, thereby uniformly illuminating the back side of the 
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liquid crystal panel 6. 

[0024] The liquid crystal panel is also driven by the liquid crystal driving circuit, and 
clear image is displayed by the backlight. 

[0025] Thus, by adopting the lamp holder 2, destruction or the like due to deformation 
of the fluorescent tubes 1 is prevented. Additionally, since the positional accuracy of 
the arrangement of the fluorescent tubes 1 is assured, the nonuniformity of luminance 
on the information display surface is prevented. Further, by using the lamp holder 2 
made of transparent material, it becomes possible to prevent impact on the decrease of 
luminance or the nonuniformity of luminance on the information display surface due to 
the shade of the lamp holders 2. 

[0026] As the liquid crystal display device is required to be thinner, spatial distance 
between the reflective plate 3 and heat generating components disposed on the 
substrate 7 and the like becomes narrower, resulting in a warp in the reflective plate 3 
made of resin due to the influence from the heat generating components (A warp also 
appears depending on conditions for molding the reflective plate 3.) 
[0027] When the lamp holders 2 are fixed to a component that deforms in such way, 
the absolute position of the lamp holders 2 is shifted by the influence of the 
deformation, and as a result, the fluorescent tubes 1 are bent. Since such 
phenomenon also causes an adverse influence, such as the nonuniformity of luminance 
or the destruction of a fluorescent tube, each of the lamp holders 2 can be formed as 
shown in Fig. 3 and fixed to the substrate 7 disposed on the back side of the reflective 
plate 3 with a screw 8. 

[0028] There are also cases in which metal is used for the reflective plate 3. In such 
case, a leak current is generated due to a subtle distance between the fluorescent tube 1 
and the reflective plate 3, and thus the fluorescent tube 1 is partially lit, whereby the 
nonuniformity of luminance is generated. Further, there are cases in which stress is 
applied to the fluorescent tube 1 and the fluorescent tube 1 is then bent in the direction 
of the reflective plate 3. Even in such cases, if a sufficient distance is maintained, 
partial lighting can be prevented. Thus, the distance for insulation can be assured 
with the use of the wall thickness of the base portion of the lamp holder 2. 
[0029] A second embodiment of the present invention will be described with reference 
to Figs. 4 and 5. 

[0030] Fig. 4 shows a side view of the periphery of the liquid crystal panel and the 
backlight unit. In Fig. 4, reference numeral 9 denotes two-tube lamp holders, and as 
the detailed drawing in Fig. 5 shows, the lamp holder 9 has a protrusion at the 
intermediate portion between members for holding the fluorescent tubes 1. 
[0031] Since the method for assembling the backlight and the operation of the display 
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device are the same as those in the first embodiment, the descriptions thereof will be 
omitted herein. 

[0032] Based on a direct-type backlight, the diffuser 5 is generally disposed with an 
interval of several dozen mm from the fluorescent tubes 1 in the direction of the 
screen. 

[0033] While acryl material or the like is used for the diffuser 5, it is very sensitive to 
thermal expansion. When there is a temperature difference between the front and the 
back of the diffuser 5, a warp is caused to the diffuser 5 in the higher temperature 
direction. Thus, when such diffuser is used in a direct-type backlight, a warp is 
caused in the direction of the fluorescent tubes 1, which is another cause of the 
nonuniformity of luminance. 

[0034] Thus, as shown in Fig. 4, by using the protrusion located at an intermediate 
portion of each of the lamp holders 9, the distance from the diffuser 5 can be 
maintained. As a result, the nonuniformity of luminance can be suppressed. 
[0035] Namely, the lamp holders 9 have both functions of preventing a bend of the 
fluorescent lamps 1 and preventing a warp of the diffuser 5. 

[0036] A third embodiment of the present invention will be described with reference to 
Figs. 6 to 9. 

[0037] Figs. 6 and 7 show an example of the arrangement of the lamp holders of the 
present invention. Figs. 8 and 9 show an example of the arrangement of the lamp 
holders, which may have an impact on the quality of display. 

[0038] Even when a transparent lamp holder as in the present invention is used in a 
backlight unit having a plurality of fluorescent lamps, while it may be slight, it is 
possible that some impact on the dispersion of light or the decrease of the light amount 
could be caused. However, as shown in Figs. 8 and 9, when lamp holders 2 are 
disposed at which the fluorescent lamps 1 are adjacent to each other or when an in-line 
lamp holder 10 for holding all the lamps is used, while assembly operation or the like 
can be simplified, since impact on slight light paths due to the lamp holders is 
converged on a particular portion, the nonuniformity of luminance or the decrease of 
luminance is caused. 

[0039] In accordance with the present invention, the mounting location of the lamp 
holders 2 or 9 is arranged so that the lamp holders are not aligned with each other at 
which the holders are close to each other in the longitudinal direction of the 
fluorescent lamps. Alternatively, as shown in Figs. 6 and 7, the lamp holders are 
arranged in a zigzag pattern in a direction in which the fluorescent tubes 1 are arranged. 
In such way, impact on slight light paths due to the lamp holders does not converge on 
a particular portion. Thus, this is a method capable of further improving the level of 
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quality with respect to the nonuniforrnity of luminance. 
[0040] 

[Effects of the Invention] According to claims 1 and 2 of the present invention, by 
adopting a lamp holder that has a segmental gripping shape having an opening in part 
thereof, that is formed of a transparent member having flexibility, and that is formed 
by integral molding for one or a plurality of tubes, the fluorescent lamps are protected, 
the positional accuracy of the arrangement of the fluorescent tubes is assured, and the 
nonuniforrnity of luminance on an information display surface is prevented. Further, 
use of transparent material can prevent impact on the decrease of luminance and the 
nonuniforrnity of luminance on the information display surface due to the shade of the 
lamp holders. 

[0041] According to claim 3 of the present invention, a protrusion is formed on the 
lamp holding side, for maintaining a distance from a diffuser or a light guide plate 
disposed in front of the fluorescent tubes. In this way, the distance between the 
fluorescent tubes/reflective plate and the diffuser or the light guide plate can be 
assured, and as a result, the nonuniforrnity of luminance on the information display 
surface can be prevented. 

[0042] According to claims 4 and 5, based on a backlight unit having a plurality of 
fluorescent tubes, the mounting position of each of the lamp holders is arranged so that 
the lamp holders are not aligned at which they are close to each other in a longitudinal 
direction of the fluorescent tubes. Alternatively, the lamp holders are arranged in a 
zigzag pattern in the direction in which the fluorescent tubes are arranged. In this 
way, since impact on slight light paths due to the lamp holders is not converged on a 
particular portion. Thus, the level of quality with respect to the nonuniforrnity of 
luminance can be improved further. 
[Brief Description of the Drawings] 

Fig. 1 shows front, cross-sectional, and side views of a backlight and a liquid crystal 
display portion of an embodiment of the present invention. 

Fig. 2 shows a diagram in which a lamp holder of an embodiment of the present 
invention is mounted. 

Fig. 3 shows a diagram in which a lamp holder of an embodiment of the present 
invention is attached. 

Fig. 4 shows a diagram in which a lamp holder of an embodiment of the present 
invention is mounted. 

Fig. 5 shows a diagram in which a lamp holder of an embodiment of the present 
invention is mounted. 

Fig. 6 shows a diagram of an arrangement of the lamp holders of an embodiment of the 
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present invention. 

Fig. 7 shows a diagram of an arrangement of the lamp holders of an embodiment of the 
present invention. 

Fig. 8 shows a diagram of an arrangement example of lamp holders. 
Fig. 9 shows a diagram of an arrangement example of lamp holders. 
[Explanations of Letters or Numerals] 

1 Fluorescent tube 

2 Lamp holder 

3 Reflective plate 

4 Fluorescent tube supporting part 

5 Diffuser 

6 Liquid crystal panel 
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[0 02 6]^, '^^a^^g«PIMfbA^a56ft§ C. 

4^5, mm 3iit7 micnm § ft § f6iigi5n D D t © 
^ l , m\m&<D&w%9:t>i xmrnmovx 

xbrnamnz.) . 

[0027] c^j;'? icm^m c -rmshte ■? > ^ 
^ 2 u tcm& , -e o^tc ism $ ft ff^-c ^ > 

*;^2©*6>tfftg#s-rft, m*«l*5ft36*«). cftfc 

Jl/^2^rH3©J:-5%?FJttiL. S»«3©W®(Cf3g 
3 ft SS« 7 tc tr X 8 @ffi-r -S i> pjftl-c * * . 
[0 02 8 ] X- KWS3«C^JR*ffl«,»4»^lf4* 

«d , 1 1 mm 3 £ <omj>mmte £-?x<)-? 
mmm^nam 1 ^jt.^iTi^o . m^fmsc. 

oft tCT£*r»E0±r» i> c £ 6 , 7>^;^2© 

[0 029] *«9!fiD» -C[)3l«6J&J»«CM I,. 14, 5 

[00 30] 14 ffl&ik'l* toffiMt y 9 7 4 ¥ %iW. 
©WBiat?*S. HI4iCfeor. 9t*2effl©7>-7'* 

^yr. H5©mffliii©j;^jc, ^76«nsf#»©4' 

[ 0 0 3 1 ] y 5 -f h ©IItl*'?* J f 3 . *^g©K) 

f^c*m — <z>^tfe<?»i £ P)#-e * o , isb^ ««i6-r 4 = 

[0 0 32] jfiT3£'< » ^ 9 h »*« 1 *P 6 

IBS S ft 4 . 
[0 0 3 3 ] £©&«£* 5 ©WWtCBT i» y 

[0034] ■€• C -CO 4 ©fife 7 > "7"*^ ^ 9 ©«P W g|5 
»©^r-K;f^5 £©S6BI*«^, iSiaA^^lllliliJT 
SC£*SoItg£&-5„ 

[ 0 0 3 5 ] 0$ n , 1 ©il* 3 0 P#lt£ , 
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[oo36] *mn<Dm=<Dmmmim l . 0 6 7!>m 

[0 03 7] S6, 7 Ci##SHJ© 7 > JU #ieHW 
t, 118. 9»«^ D a a MiC» 1 #t*ta^t»7>-/^JV^ 

[0038] mm^om^tm^mt^^ y ^ v -t ntg 

©US&i^&ti, t UTH8^ia9©j:^{cm*l- 1 
©IB l J & 9 CfcKfc 7 > n- $r 2 £IBgO fc«te-t>. £ 

•5ffl*>tt*8S^©ie»&«Hf S©SP»tc«*-r -5 C if, 

[0 03 9 ] *IPJ-ett, v>7'fr>l>#2 , 9©mWW 
feg£ > Srftflr©K#:£fiJ K» L «S5t4B-CStt £ ft C> 

&&o 

[0 04 0] 

1 . 2KfeUtB. — BP 

A^4RF<?4ft«C. SiMSf^Ctt, 30 
|«<'C 4 

[0 04 1 ] *!6Hj©i»*ra3 tc*5C>-cta v 
ju f McSMHr urate gag § n * lassx raaatiR t © * 
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©SKKa 7 £155 <' C £ -So 
[0 04 2] *^0»*a4 . 5 K*il>tB. MS* 
©t*f*ft'5^^i'7^ h£gg(C 7>7"* 

T1& 6 ft l> <fc 9 tCSBg U fc 0. fff®ty* frtc#t 
0-=F*KKlSE-f 4 ci-C, 9 JcSMfr ft 
7fe!!S-©i5P4#S©SR7>tc*ci3Si±ft^C <tr. B(c 
»aA 7 fc)fft« AffiM ±# oJte £ ft S . 

mwcoffimftmw] 

[HI] ^fSHJ©!!)!®^©^ ■ji'T-fh aiSMmjf^ 
[02 ] 7£§&m<DmMiM<D : 7^y'*)l-#giMm-e$> 

So 

\W 3 ] *#PJ©3«»SI©^ > ^ji* 

So 

[04] i^mmmmwk<D"y > yntat * 

So 

[05 ] ^mcDmtmmcD^^y^^^mmmx'A 
s„ 

[06] ^mR<?>mt>mm<D ? > "7"* ^ ^leas v$> 

So 

[07 ] itmn<DmMw&<D?>7*)\,*mwm-c*> 

So 

[08] 7>7 , shJb^iejgMiat?*s. 
[09] 

1 sat* 

3 mm 

4 

5 mm 

6 jfi?tt^*;u 
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